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In the title compound, [Cu(C 8 H4F 3 0 2 S)2(C 1 oH 1 4N20)], the 
Cu 11 atom exists in a distorted CuN0 4 square-pyramidal 
geometry; the metal atom lies above a square plane defined by 
four O atoms of the two chelating anionic ligands, displaced in 
the direction of the axial occupant, the pyridine N atom, by 
0.179 (1) A. Weak intermolecular C-H- ■ O and C-H- ■ F 
hydrogen bonding is present in the crystal structure. One 
thienyl ring is disordered over two orientations in an 
occupancy ratio of 0.69 (1):0.31. 

Related literature 

For the related crystal structure of bis[4,4,4-trifluoro-l-(thien- 
2-yl)butane-l,3-dionato]copper(II), see: Lecomte et al. (1988); 
Wang et al. (1996); Xu et al. (2010). For some adducts with 
A'-heterocycles, see: Gou et al. (1991); Li et al. (1994); Liu et al. 
(1986); Yu et al. (1988). 




Experimental 

Crystal data 

[Cu(C 8 H 4 F 3 0 2 S) 2 (C 1 oH 14 N 2 0)] 

M, = 684.12 

Triclinic, PI 

a = 11.4324 (5) A 

b = 12.8606 (5) A 

c = 13.0104 (5) A 

a = 62.837 (1)° 

P = 64.110 (1)° 

Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
= 0.618, r miix = 0.746 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.152 

S = 1.05 

6849 reflections 

392 parameters 



Table 1 

Selected bond lengths (A). 



y = 88.783 (1)° 

V = 1492.72 (10) A 3 

Z = 2 

Mo Ka radiation 
li = 0.95 mm -1 
T = 293 K 

0.30 x 0.30 x 0.30 mm 



16434 measured reflections 
6849 independent reflections 
5423 reflections with / > 2a(l) 
R:„, = 0.021 



80 restraints 

H-atom parameters constrained 
A/tw = 0.80 e A~ 3 
Apmh>= -0.48 e A~ 3 



Cul-Ol 
Cul-02 
Cul-03 



1.9432 (19) 
1.942 (2) 
1.944 (2) 



Cul-04 
Cul-Nl 



1.934 (2) 
2.262 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


C1-H1-05' 


0.93 


2.49 


3.358 (7) 


156 


C19-H19- ■ 05" 


0.93 


2.56 


3.338 (6) 


141 


C24-H24C- ■ Fl 1 " 


0.96 


2.36 


3.233 (13) 


151 


Symmetry codes: (i) 


-.v+l.-y- 


h 2,-z + l; 


(ii) -x, -y H 


-2,-z + l; (Hi) 



-x,-y+ l,-z + 2. 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Baku State University and the University of 
Malaya for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5194). 
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(A r ^-Diethylnicotinamide-/cA rl )bis[4,4,4-trifluoro-l-(thien-2-yl)butane-l,3-dionato- 
A^O'lcopperCII) 

A. M. Maharramov, V. I. Mardanova, F. Chyraqov, A. V. Gurbanov and S. W. Ng 
Comment 

Square-planar bis[4,4,4-trifluoro-l-(thien-2-yl)butane-l,3-dionato]copper is a Lewis acid that forms adducts with a number 
of jty-heterocycles. The parent Lewis acid exists as a square -planar molecule; its crystal structure has been determined several 
times (Lecomte et al, 1988; Wang et al, 1996; Xu et al, 2010). For most adducts, the Cu atom exists in a six-coordinate 
geometry, e.g., the pyridine adduct (Liu et al, 1986). The 4,4'-bipyridine adduct exists in two forms; in one form, the Cu 
atom is octahedrally coordinated (Gou et al., 1991). The other is a dinuclear adduct in which the Cu atom shows the square- 
pyramidal coordination. In the title AyV-diethylbenzamide adduct (Scheme I), the Cu atom is similarly five-coordinate. The 
metal atom lies above the square plane defined by the O atoms of the two chelating anionic ligands in the direction of the 
axial occupant by 0. 179 (1) A. 

Experimental 

Bis[4,4,4-trifluoro-l-(thien-2-yl)butane-l,3-dionato]copper was synthesized by using a literature procedure (Lecomte et al, 
1988; Wang et al, 1996; Xu et al, 2010). A solution of theonyltrifluoroacetylacetone (0.44 g, 0.002 mol) in ethanol (50 
ml) and AyV-diethylnicotinamide (0.18 g, 0.001 mol) was added to a solution of copper sulfate pentahydrate (0.25 g, 0.001 
mol) dissolved in water (50 ml). The resulting green solution has heated for a hour and then set aside for a week. The solid 
was filtered and recrystallized from ethanol (80%, m.p. 515 K); yield 65%. CHN&S elemental analysis. Found: C 45.69, H 
3.31, S 9.48, F 16.75%; calculated for C 2 6H22N 2 0 5 CuF 6 S2: C 45.61, H 3.22, S 9.36, F 16.67%. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C-H 0.93 to 0.97 A; U(H) 1.2 to 1.5(7(C)] and were included 
in the refinement in the riding model approximation. 

One thienyl ring is disodered over two positions in a 69 (1): 31 ratio. The C-S distances were restrained to 1.70±0.01 A 
and the C-C distances to 1.35±0.01 A. The disordered rings were restrained to be nearly flat. The anisotropic temperature 
factors of S2 was set to those of CU', those of C9 to those of C10', those of C10 to that of C9' and those of CI 1 to those of 
S2'. The anisotropic temperature factors were restrained to be nearly isotropic. 

The C-C distances of the ethyl chains were tightly restrained to 1.540±0.005 A. 

The anisotropic temperature factors of the fluorine atoms were also restrained to be nearly isotropic. 
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Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of Cu(CioH 14 N20)(C 8 H4F302S)2 at the 50% 
probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The disorder is not 
shown. 



(iV,iV-Diethylnicotinamide-KiV 1 )bis[4,4,4-trifluoro-1- (thien-2-yl)butane-1,3-dionato-K 2 0,0']copper(ll) 



Crystal data 

[Cu(C8H4F 3 02S)2(CioH 14 N20)] 

M r = 684.12 

Triclinic, PI 

Hall symbol: -P 1 

a = 11.4324 (5) A 

b= 12.8606 (5) A 

c = 13.0104 (5) A 

a = 62.837 (1)° 

(3 = 64.110 (1)° 

y = 88.783 (1)° 

V= 1492.72(10) A 3 



-3 



Z = 2 

P(000) = 694 
D x = 1.522 Mgm~ 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5935 reflections 
6 = 2.4-27.9° 

H = 0.95 mnT 1 

7=293 K 

Prism, green 

0.30 x 0.30 x 0.30 mm 



Data collection 



Bruker APEXII 
diflxactometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.618, J max = 0.746 
16434 measured reflections 



6849 independent reflections 

5423 reflections with / > 2a(7) 
R int = 0.021 

Qmax = 27.5°, 0 m i n = 1 .8° 

/j = -14-»14 

Jfc = -16-»16 
/ = 16^16 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.048 

wR(F 2 ) = 0.152 
S= 1.05 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (Fo 2 ) + (0.0881P) 2 + 0.5656P] 
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6849 reflections 
392 parameters 
80 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.80eA" 3 

Ap mi „ = -0.48eA" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CIO— Cll— C12— S2 -0.4(6) 
Hydrogen-bond geometry (A, °) 

D—H-A /) II H-A D-A D—H-A 

CI— Hl-05' 0.93 2.49 3.358 (7) 156 

C19— H19-05" 0.93 2.56 3.338 (6) 141 

C24— H24C-Fl iii 0.96 2.36 3.233 (13) 151 
Symmetry codes: (i) -x+l, -y+2, -z+1; (ii) -x, -y+2, -z+1; (iii) -x, -y+\, -z+2. 
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